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GGCTTCTCGTGGTTCCCAGAGCCCTGCTTAATGGATGGAGACTGGACGAGAACCTGGCTGCTGTGGTTCT 

GAACATGGCCCAGAGCCCTGTGTCTGCCGAGGTCATTCACCAGGTGGAAGAGTGTCTTGATGAAGACGAG 

AAGGAGATGATGCTCTTCCTGTGTAGAGATGTGACTGAGAACCTGGCTGCACCTAACGTCAGGGACCTCC 

TGGATAGCTTAAGTGAGAGAGGCCAGCTCTCTTTTGCTACCTTGGCTGAATTGCTCTACAGAGTGAGGCG 

GTTTGACCTTCTCAAGAGGATCTTGAAGACAGACAAAGCAACCGTGGAGGACCACCTGCGCAGAAACCCT 

CACCTGGTTTCTGATTATAGGGTCCTGCTGATGGAGATTGGTGAGAGCTTAGATCAGAACGATGTATCCT 

CCTTAGTTTTCCTTACAAGGATTACAAGGGATTACACAGGCAGAGGCAAGATAGCCAAGGACAAGAGTTT 

CTTGGATCTGGTGATTGAATTGGAGAAACTGAATCTAATTGCTTCAGACCAATTGAATTTGTTAGAAAAA 

TGCCTGAAGAACATCCACAGAATAGACTTGAACACAAAGATCCAGAAGTACACCCAGTCCAGCCAAGGAG 

CAAGATCAAATATGAATACTCTCCAGGCTTCGCTCCCAAAATTGAGTATCAAGTATAACTCAAGGCTCCA 

GAATGGGCGAAGTAAAGAGCCAAGATTTGTGGAATACCGTGACAGTCAAAGAACACTGGTGAAGACATCC 

ATCCAGGAATCAGGAGCTTTTTTACCTCCGCACATCCGTGAAGAGACTTACAGGATGCAGAGCAAGCCCC 

TAGGAATCTGCTTGATCATTGATTGTATTGGCAACGACACAAAATATCTTCAAGAGACCTTCACTTCCCT 

GGGCTATCATATCCAGCTTTTCTTGTTTCCCAAGTCACATGACATAACCCAGATTGTTCGCCGATATGCA 

AGTATGGCCCAACATCAAGACTATGACAGCTTTGCATGTGTTCTGGTGAGCCTAGGAGGCTCCCAAAGCA 

TGATGGGCAGAGATCAAGTTCACTCAGGGTTCTCCTTGGATCATGTCAAGAACATGTTCACGGGGGACAC 

GTGCCCTTCTCTCAGAGGGAAGCCAAAGCTCTTTTTTATTCAGAACTATGAGTCGTTAGGTAGCCAGTTG 

GAAGATAGCAGCCTGGAGGTAGATGGGCCATCAATAAAAAATGTGGACTCTAAGCCCCTGCAACCCAGAC 

ACTGCACAACTCACCCAGAAGCTGATATCTTTTGGAGCCTGTGCACAGCAGACGTATCTCACTTGGAGAA 

GCCCTCCAGCTCATCCTCTGTGTATCTGCAGAAGCTCTCCCAGCAGCTGAAGCAAGGCAGGAGACGCCCA 

CTCGTGGACCTCCACGTTGAACTCATGGACAAAGTGTATGCGTGGAACAGTGGTGTTTCGTCTAAGGAGA 

AATACAGCCTCAGCCTGCAGCACACTCTGAGGAAGAAACTCATCCTGGCTCCTACGTGAGAACCCCAGAC 

CGTTGGTGTTCTTGGTATATCATCCAGGGTGGCGGCTTGGAGCAGAGCTTGGCGGTTACGGCTGCTTCTG 

GCTGCTTCTGGCTCTGCCGTGAGTCCTGGCCTAGGGTTCTCCTGTGCACAGGCATGAGCCGTAACCCTGT 

GCCTGGGAAACGTCTCACTCCCGCCGCCGTGCCTTTACCTCTCTAAACTTCCCTACTTACATTCCTTAGT 

CGGATGTTTTGCCAGAGTGTGGAGAACAGTAAGACATAAACCTATTGTTTGTTTGTTTTTTTGGGGGGGA 

GGTTATCTACCAAGTTATACCAAGTTATTGTATGGGTGTATAGTGTATAGTGGTTCAAGATTCTGAATGT 

AACTTGAGACTTACCTGAGTTTGTCATGCGACTGGGTAAATTGTTTCTATGGCACATCTAATCATTTAAT 

AAGTAATTACCTCATTAAGTACCCATTGCTTCAGGACTTTCACATTGGCCACCAATTTCTGTGACCCAGC 

TCCACATTTATATTCTCTTTCGGCAAAACCAAATTTCATTATGTCTGTTTAATATCTACAGTCTAATGCT 

TTGTAAGACATCTAGATAGGAAAAATAGTTACCCATGAGCACAGGAGGGCTGGCCTGACCCTCACCAGCTG 

TGCAGTGGCTTCGGTGAAAGGAGAATGAGCCCTACTCCTTGAAAGGTTGTAGTGCTTGGGAGAGCAGTCT 

GTACCTTGCCTGGGCAGCACAGTAGAGCCAGCCCCAAGAACACAACAGTGAGTGGGGGAGCTTGCCCTGG 

TTGGCTCAGGATCAGGAAACAGGAGGGATGACCAACTTGGGGCTTTGAGGTGGCCCACCCCAGCATCCAT 

ATCATCTGTGAACTGCCAGAGCCTGTGAAGGGGCGGGTCCTGTAGAACTAAGGCTGCAGGATCTCCATGA 

CACAGGGCAACAACAGGGTATCTGAGAAGGGTCCCCGTGAGGGTCCAGTATTTATAGTGCACCAGAAGCC 

AGAGGCCTCGGATCAGACAATGACCCATTGCACTGAGTAAAGATGTAAGTGAATGAGTGAAGATGTGTGG 

GCACACGGAAATACTGAGGGACACACACAAGCTTTTATGGAGATGTTTGTTTGTTTGTTTGTTTGTTTTT 

TGTTTCTTTGGCAGGAACAGATTGCAAGGGCAGAGAGTAGATAAGGAAGCTGGAGACATGAGTGGGGTTG 

GGTGCATGATATAGAATTCACAAAGAAAAAAAAAAAAAA (SEQ ID N0:1) 

MAOSPVSAEVIHQVEECLDEDEKEMMLFLCRDVTENLAAPNVRDLLDSLSERGQLSFATLAELLYRVRRFDLLKRILKTDKATVED 

HLRRNPHLVSDYRVLLMEIGESLDQNDVSSLVFLTRITRDYTGRGKIAKDKSFLDLVIELEKLNLIASDQLNLLEKCLKNIHRIDL 

NTKIQKYTQSSQGARSNMNTLQASLPKLSIKYNSRLQNGRSKEPRFVEYRDSQRTLVKTSIQESGAFLPPHIREETYRMQSKPLGI 

CLIIDCIG^TKYLQETFTSLGYHIQLFLFPKSHDITQITORYASMAQHQDYDSFACVLVSLGGSQSMMGRDQVHSGFSLDHVKNM 

FTGDTCPSLRGKPKLFFIQNYESLGSQLEDSSLEVDGPSIKNVDSKPLQPRHCTTHPEADIFWSLCTADVSHLEKPSSSSSVYLQK 

LSQQLKQGRRRPLVDLHVELMDKVYAWNSGVSSKEKYSLSLQHTLRKKLILAPT 

(SEQ ID NO:2) 
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underlined = deleted in targeting construct 

[ ] = sequence flanking Neo insert in targeting construct 

[GGCTTCTCGTGGTTCCCAGAGCCCTGCTTAATGGATGGAGACTGGACGAGAACCTGGCTG 
PTCTGGTTCTGAACATGGCCCAGAG] rrPTGTGTCTGrrflAGGTCATTCACCAGGTGGAAG 

CTTTTGCTAC [CTTGGCTGAATTGCTCTACAGAGTGAGGCGGTTTGACCTTCTCAAGAGGA 
iSGAAGAfAGACAAAGCAACCGTGGAGGACCACCTGCGCAGAAACCCTCACCTGGTTT 
CTGATTATAG ] GGTCCTGCTGATGGAGATTGGTGAGAGCTTAGATC AGAACGATGTATCCT 

ScTCC^AAAATTGAGTATCAAGTATAACTCAAGGCTCCAGAAT 

caagaS^gaataccgtgacagtcaaagaacactggtgaagacatccatccaggaat 

P^rAGCTTTTT^CCTCCGCACATCCGTGAAGAGACTTACAGGATGCAGAGCAAGCCCC 

5aggStcStcatcattS 
M tca^cSgggctatcatatccagcttttcttg^^ 

0 Stgttcgc^ 
r ttcSgag^^^ 

t TCTCCTTGGATCATGTCAAGAACATGTTCACGGGGGACACGTGCCCTTCTCTCAGAGGGA 

53 ;gccaaagctcttttttattcagaactatgagtcgttaggtagccagttggaagatagca 

« n rrCTGGAGGTAGATGGGCCATCAATAAAAAATGTGGACTCTAAGCCCCTGCAACCCAGAC 

* aSgcScSccagLgctgatatcttttg 

»• APTTGGAG^GCCCTCCAGCTCATCCTCTGTGTATCTGCAGAAGCTCTCCCAGCAGCTGA 

™ SaaSSgaScS 

M Sgtggaacagtggtgtttcgtctaaggagaaatacagcctcagcctgcagcacact 

ggaagaaactcatcctggctcctacgtgagaaccccagaccgttggtgttcttggta^^^ 
catcca^gtggcggcttggagcagagcttggcggttacggctgcttctggctgcttctg 

t, Stctcccgtgagtcctggcctagggttctcctgtgcacaggcatgagccgtaaccct^^ 

1 y ^ctg^a^totctcactcccgccgccgtgcctttacctctctaaacttccctacttac 

o Sc???agtcS 

C rTTTrTTTTTTTGGGGGGGAGGTTATCTACCAAGTTATACCAAGTTATTGTATGGGTGTA 
S TAGTGTATAGTGGTTC 

" ACCCATTGCTTCAGGACT^ 

Sctctttcggcaaaaccaaatttcattatgtctgttt^^ 

TTCT^G^ATCTAGA^G^AAAATAGTTACCCATGAGCACAGGAGGGCTGGCCTGACC 
CTCA^AGCTGTGCAGTGGCTTCGGTGAAAGGAGAATGAGCCCTACTCCTTGAAAGGTTC 

SctgStgggagagcagtctg 
acacaacactgactgW 

SaccaIcttggggctttgaggtggcccaccccagcatccatatcatctgtgaact 

AGCCTCTGAAGGGGCGGGTCCTGTAGAACTAAGGCTGCAGGATCTCCATGACACAGGGCA 
AC^CAGGOTATCTGAGAAGGGTCCCCGTGAGGGTCCAGTATTTATAGTGCACCAGAAGC 

CAGtScCTCGGATCAGACAATGACCCATTG^ 

Sgatgtgtgggcacacggaaatactgagggacacacacaagcttttatggag 

TOTGTTTGTTTGTTTGTTTTTTGTTTCTTTGGCAGGAACAGATTGCAAGGGCAGAGAGTA 
GATAAGGAAGCTGGAGACATGAGTGGGGTTGGGTGCATGATATAGAATTCACAAAGAAAA 

AAAAAAAAAA 
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Gene Sequence 
Structure * 



86 bp 



Sequence Deleted 



250 bp 



Size of full-length 
cDNA: 2770 bp 



y j 

ry 

5 

FU 



Targeting Vector* 
(genomic sequence) 

Construct Number: 3547 



Arm Length: 

5': 0.3 kb 
3': 4.8 kb 



— — — Targeting Vector 
— — — — - Endogenous Locus 

* Not drawn to scale 



5* arm 



LacZ-Neo 

Cassette 



3' arm 




5 ■ >CCTGTGCTTTGACTCTCAAGC 
C TAAGTGTTTTGATAAGAGGATTC 
TCTTTCACCACAGAGTGTCTCTAT 
TGCAAGAACTCTGAGAGAAATGAA 
GAG AGTC C TC AGC AATGATGTTGG 
C TTC TCGTGGTTCC C AGAGC C C TG 
C TTAATGGATGGAGAC TGGACGAG 
AACCTGGCTGCTGTGGTTCTGAAC 
ATGGCCCAGAG<3 1 (SEQ ID 
NO: 3) 



5 1 >CTTGGCTGAATTGCTCTACAG 
AGTG AGGC GGTTTG AC C TTC TC AA 
GAGGATCTTGAAGACAGACAAAGC 
AACCGTGGAGGACCACCTGCGCAG 
AAACCCTCACCTGGTTTCTGATTA 
T AGGT AAGTC ATC C C C TGGGGG AG 
GGG AGAGGGAGTC T AGATGGTT AG 
GGC AGTG AGAAG AC C C C ATTGCTT 
CCTCTTCTCTC<3 1 (SEQ ID 
NO:4) 
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